The behavior of the deformation parameters with increasing excitation energy is analyzed in different theories. Realistic calculations are done for the nucleus 168Er. The inclusion of fluctuations leads to large departures from the mean field values.
In all the above calculations no attention has been paid to the fluctuations due to the finite temperature. However, simple models,7.8 as well as more realistic calculations,g have shown that
the effect of such fluctuations can be very important for quantities such as the pairing gap even at low temperatures . .The motivation of this work was to extend such investigations to other degrees of freedom such as the deformation parameters a o and a 2 ao = /3 cos I a2 = /3 sin I which for a deformed nucleus are related to the experimentaly observed quadrupole moments. significant pairing was found. For the neutron gap, see the lower part of the figure; a similar trend is observed, the only difference being that the quenching of the correlations is much faster. It is interesting the fact that the gap parameters show almost no dependence with the "Y degree of freedom.
In calculating probabilities P, the mass dependence has been usually neglected 7·8 under the implicit assumption that the mass parameters do riot depend strongly on the parameters involved (in our case 3.0 and 30 2 ), Only recently, in Ref.
[9] the probability (4) was calculated ,with and without mass dependence, taking the gap parameter as a coordinate. The results for the average gap value were, qualitatively, not very different in both approximations; only a small reduction in the first calculation with respect to the second was observed.
We again would like to do both kind of calculation for the deformations parameters. However, it is well known 13 that the Cranking formula (3) has some inherent difficulties for the mass parameter in the region of a level crossing or pseudocrossing, since the denominators become very small. This difficulty increases at higher temperatures, where the gap has vanished and the particle-hole configurations give a finite contribution. In this letter it is not our intention to go beyond the approximation (3) to include further correlations which could wash out the sharpness of levels crossing. On the other hand, if one wants to have some information on the effect of the mass parameter on the probability P, some kind of modification has to be done in expression (3) to avoid the possible divergences in the level crossings. We adopt the pragmatic point of view of ·One has to distinguish between the coordinates a o , a2 and 8. 0 = X . <r 2y 20>, 8. 2 = X . _1_ <r2y 22
where X is the strengh of the quadrupole-quadrupole interaction 12, they are equal only in the minimum. All results as well as the plots are calculated with -ao and 8. 2 (in some cases the corresponding ~,7). We have omitted the tildes just for simpler notation.
introducing a minimum level separation e, stemming from the neglected residual interaction, and replace IEk-E,1 by IEk-E,I+e in (3). We have done calculations within the range e=0.2-3.0 MeV and the results are qualitatively independent of e. We shall later on come back on this point. In the fina( results we choose e=l MeV. In the following we denote by P(a O ,a 2 ) the probability without mass dependence and by P M(a O ,a 2 ) the probability with mass dependence.
In Fig. 2a-f we show the probability distribution PCB,,) without mass dependence for the The full probability distribution P M(a O ,a 2 ) ,i.e., including the mass dependence, is shown in since the oblate shape has a larger mass parameter the broad distribution which appears in Fig. 2 can be easily driven to the oblate shape.
In the upper part of Fig. 4 we show a 0 The integration in eq. 5 ru~ over the area 0
This area includes all possible quadrupole deformations and each of them is counted only once.
The average values a 0 and a 2 have to be considered with some care. The averl1ge values a 0 behave qualitatively in a similar manner to a a· for temperatures T < 1.1 MeV, but for T larger than 1.1 MeV, ao does not decrease but approaches the value --.10, as can be unders~od from the probability distribution P({J,"'f) in Fig. 2 ; The parameter a ~c , as mentioned above, is always zero because of axial symmetry ; a 2 rises with a rather steep slope from 0 to .045 at T --1.1, then remains almost constant around this value. This behavior can also be understood from Fig. 2 . Parameter a 2M is rather similar to a 2 for all temperatures.
Parameter a OM looks like a 0 for t~mperatures lower than 0.4 Me V but for higher t~mperatures exhibits smaller values due to the fact' that the maximum on the oblate side has a smaller f3 value.
In both cases the sharp collapse of the deformation is smeared out by the temperature fluctuations. The neglect of the mass dependence overemphasizes this effect.
In Fig. 4b the quantities 0'( a 0 ) and 0'( a 2 ) are represented. The variance is defined by 
